I n "Express Mail" mailing label number EL5463Q9809US 

I J£ Date of Deposit November 30, 2000 



: O 



I hereby certify that this paper or fee is being deposited with the United States Postal Service "Express Mail Post 
f"* Office to Addressee" services under 37 C.F.R. 1.10 on the date indicated above and is addressed to the Assistant 

Commissioner of Patents and Trademarks, Washington, D.C. 20231. 
Typed Name of Person Mailing Paper or Fee: Lisa Johnson 



Signature: 



PATENT APPLICATION 
DOCKET NO. 10003980-1 



INVENTORS: 



CRAIG R. WHITE 



PRINT PROCESSING SYSTEM AND METHOD 



PATENT 
HPDNO: 10003980-1 



PRINT PROCESSING SYSTEM AND METHOD 

The Field of the Invention 

5 The present invention relates generally to print services and, more 

particularly, to a network system and method of processing a print job of a user, 
including distributing the print job to one or more print processing providers 
each providing a print job processing service. 

10 Background of the Invention 

Typically, a party having a print job with print processing needs must 
either fulfill the print processing needs on their own or contract with a print 
processing provider offering print processing services which can fulfill the print 
processing needs. Before contracting with a print processing provider, however, 
15 the party must identify which print processing providers offer specific print 
processing services such as storage, conversion, translation, enhancement, 
printing, delivery, etc., which can fulfill the print processing needs of their print 
job. 

Unfortunately, identifying which print processing providers provide 
20 specific print processing services for a print job is often difficult. A party, for 
example, may find that the print processing providers do not provide the specific 
print processing services required or that the print processing providers do not 
provide the specific print processing services required within desired or 
necessary parameters. In addition, managing distribution of a print job among 
25 one or more print processing providers as required to fulfill the print processing 
needs of the print job is often a tedious task. 

Accordingly, a need exists for processing a print job of a user and 
identifying which print processing providers can fulfill the print job. More 
particularly, a need exists for managing distribution of the print job among one 
30 or more print processing providers each providing a print job processing service. 
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Summary of the Invention 

One aspect of the present invention provides a system for processing a 
print job of a user. The system includes a print processing system registry and a 
print job service provider. The print processing system registry is configured to 
5 have at least one of a storage capability of a print job storage provider, a 

processing capability of a print job processing provider, and a printing capability 
of a print job print provider registered therewith, and the print job service 
provider is adapted to receive the print job from the user and distribute the print 
job to at least one of the print job storage provider, the print job processing 

10 provider, and the print job print provider. 

Another aspect of the present invention provides a system for processing 
a print job of a user. The system includes a print processing system registry 
configured to have at least one of a printing capability of a print job print 
provider, a processing capability of a print job processing provider, and a storage 

15 capability of a print job storage provider registered therewith, and a print job 
service provider adapted to receive the print job from the user and submit the 
print job to the print processing system registry. As such, the print processing 
system registry is adapted to determine if the at least one of the printing 
capability, the processing capability, and the storage capability is necessary for 

20 the print job. Thus, the print job service provider is adapted to distribute the 

print job to at least one of the print job print provider if the printing capability is 
necessary for the print job, the print job processing provider if the processing 
capability is necessary for the print job, and the print job storage provider if the 
storage capability is necessary for the print job. 

25 Another aspect of the present invention provides a system for processing 

a print job of a user. The system includes a print processing system registry 
configured to have a printing capability of a print job print provider and at least 
one of a storage capability of a print job storage provider and a processing 
capability of a print job processing provider registered therewith, and a print job 

30 service provider adapted to receive the print job from the user and submit the 
print job to the print processing system registry. As such, the print processing 
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system registry is adapted to determine if the printing capability and the at least 
one of the storage capability and the processing capability are necessary for the 
print job. Thus, the print job service provider is adapted to distribute the print 
job to the print job print provider if the printing capability is necessary for the 
5 print job and at least one of the print job storage provider if the storage capability 
is necessary for the print job and the print job processing provider if the 
processing capability is necessary for the print job. 

Another aspect of the present invention provides a method of processing 
a print job of a user. The method includes providing a print processing system 

10 registry having at least one of a storage capability of a print job storage provider, 
a processing capability of a print job processing provider, and a printing 
capability of a print job print provider registered therewith, defining a 
communication network linking a print job service provider and at least one of 
the print job storage provider, the print job processing provider, and the print job 

15 print provider, receiving the print job at the print job service provider, and 

distributing the print job to the at least one of the print job storage provider, the 
print job processing provider, and the print job print provider via the 
communication network. 

Another aspect of the present invention provides a method of processing 

20 a print job of a user. The method includes providing a print processing system 
registry having print job processing services of a plurality of print processing 
system providers registered therewith, defining a communication network 
linking a print job service provider, the print processing system registry, and the 
print processing system providers, receiving the print job at the print job service 

25 provider, submitting the print job via the communication network to the print 
processing system registry, determining via the print processing system registry 
which of the print job processing services are necessary for the print job, and 
distributing the print job via the communication network to at least one of the 
print processing system providers which has the print job processing services 

30 necessary for the print job. The step of determining which of the print job 

processing services are necessary for the print job includes comparing the print 
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job with the print job processing services of the print processing system 
providers. 

In one embodiment, the present invention provides a system and method 
of processing a print job of a user, including distributing the print job to at least 
5 one of a plurality of print processing system providers each providing a print job 
processing service. The system and method utilizes a communication network to 
link the user, a print job service provider, and at least one of the print processing 
system providers. 

10 Brief Description of the Drawings 

Figure 1 is a block diagram illustrating one exemplary embodiment of a 
print processing system according to the present invention. 

Figure 2 is a block diagram illustrating one exemplary embodiment of 
information flow through the print processing system of Figure 1. 
15 Figure 3 is a diagram illustrating one exemplary embodiment of a storage 

capability of a storage provider registered with the print processing system of 
Figure 1. 

Figure 4 is a diagram illustrating one exemplary embodiment of a 
processing capability of a processing provider registered with the print 
20 processing system of Figure 1 . 

Figure 5 is a diagram illustrating one exemplary embodiment of a 
printing capability of a print provider registered with the print processing system 
of Figure 1. 

Figure 6 is a diagram illustrating one exemplary embodiment of a 
25 delivery capability of a delivery provider registered with the print processing 
system of Figure 1 . 

Figure 7 is a block diagram illustrating one exemplary embodiment of 
information flow through a portion of the print processing system of Figure 1. 
Figure 8 is a diagram illustrating one exemplary embodiment of a print 
30 request for a print job processed by the print processing system of Figure 1 . 
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Figure 9 is a block diagram illustrating one exemplary embodiment of 
information flow through the print processing system of Figure 1 . 

Figure 10 is a flow diagram illustrating one exemplary embodiment of a 
method of processing a print job of a user according to the present invention, 

5 

Description of the Preferred Embodiments 

In the following detailed description of the preferred embodiments, 
reference is made to the accompanying drawings which form a part hereof, and 
in which is shown by way of illustration specific embodiments in which the 

10 invention may be practiced. It is to be understood that other embodiments may 
be utilized and structural or logical changes may be made without departing 
from the scope of the present invention. The following detailed description, 
therefore, is not to be taken in a limiting sense, and the scope of the present 
invention is defined by the appended claims. 

15 A network print processing system according to the present invention is 

illustrated generally at 10 in Figure 1. Print processing system 10 facilitates 
processing of a print job 12 of a user 14. In particular, print processing system 
10 automatically distributes print job 12 to at least one of a plurality of print 
processing system providers 16 each providing a respective print job processing 

20 service 18. 

In one exemplary embodiment, print processing system providers 16 
include a storage provider 20 providing storage services 22 for print job 12, a 
processing provider 24 providing processing services 26 for print job 12, a print 
provider 28 providing print services 30 for print job 12, and a delivery provider 

25 32 providing delivery services 34 for print job 12. One exemplary embodiment 
of storage services 22, processing services 26, print services 30, and delivery 
services 34 are each described in detail later in this specification. Print job 12, as 
used herein, is defined to include a piece of work requiring production and/or 
reproduction of printed matter. User 14, as used herein, is defined to include an 

30 entity or entities such as a consumer, an employee, or a print processing system 
provider 16 requesting, soliciting, and/or using storage services, processing 



5 



PATENT 
HPDNO: 10003980-1 



services, printing services, finishing services, delivery services, and/or other 
print job processing services. 

In one exemplary embodiment, print processing system 10 includes a 
print job service provider 36 and a print processing system registry 38. Print job 
5 service provider 36 fronts, coordinates, and/or manages utilization of print job 
processing services 18 of print processing system providers 16 and print 
processing system registry 38 constitutes a repository of print job processing 
services 18 of print processing system providers 16, as described below. 

In one exemplary embodiment, print processing system registry 38 

10 includes a print processing data storage system 40. Print processing data storage 
system 40 constitutes a database of one or more data files for print processing 
system 10. Examples of print processing data storage system 40 include non- 
volatile memory (e.g., a hard disk drive or other persistent storage device) and 
may include volatile memory (e.g., random access memory (RAM)). Another 

15 example of print processing data storage system 40 may include a relational data 
base management server (RDBMS). Data is transferred to and from print 
processing data storage system 40 via print processing system registry 38. 

In one exemplary embodiment, user 14, print processing system 
providers 16, print job service provider 36, and print processing system registry 

20 38 are all located remote from each other (i.e., at different locations). As such, 
user 14, print processing system providers 16, print job service provider 36, and 
print processing system registry 38 communicate with each other via a 
communication network 42. More specifically, communications between user 
14 and print job service provider 36, communications between print job service 

25 provider 36 and print processing system registry 38, communications between 
print job service provider 36 and print processing system providers 16, and 
communications between print processing system providers 16 and print 
processing system registry 38 are conducted over communication network 42. 
Communication network 42, as used herein, is defined to include an 

30 internet communication network, an intranet communication network, or similar 
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high-speed communication network. In one preferred embodiment, 
communication network 42 includes an Internet communication network. 

Preferably, print job service provider 36 communicates with print 
processing system registry 38 via communication network 42. It is, however, 
5 within the scope of the present invention for print job service provider 36 and 
print processing system registry 38 to be located at the same location. Thus, 
print job service provider 36 may communicate with print processing system 
registry 38 in other manners (e.g., a direct connection or communication link). 
In addition, print job service provider 36 and print processing system registry 38 

10 may constitute a central print job service system. 

Components of print processing system 10, including print processing 
system providers 16, print job service provider 36, and/or print processing 
system registry 38, can be implemented in hardware via a microprocessor, 
programmable logic device, or state machine, in firmware, or in software within 

15 a given device. In one embodiment, at least a portion of the software 

programming is written in JAVA programming language, and each of the main 
components communicate via communication network 42 using a 
communication bus protocol. For example, the present invention may or may 
not use a TCP/IP protocol suite for data transport. Other programming 

20 languages and communication bus protocols suitable for use with print 

processing system 10 will become apparent to those skilled in the art after 
reading the present application. 

Print processing system providers 16, print job service provider 36, 
and/or print processing system registry 38 include hardware, software, firmware, 

25 or a combination of these. In one preferred embodiment, print processing 
system providers 16, print job service provider 36, and/or print processing 
system registry 38 include a computer server or other microprocessor based 
system capable of performing a sequence of logic operations. In addition, print 
processing system providers 16, print job service provider 36, and/or print 

30 processing system registry 38 can include a microprocessor embedded 
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system/appliance incorporating tailored appliance hardware and/or dedicated 
single purpose hardware. 

As illustrated in Figure 2, print processing system providers 16 register a 
respective print job processing service 18 with print processing system registry 
5 38 via communication network 42. More specifically, storage provider 20 
registers a storage capability 50 with print processing system registry 38, 
processing provider 24 registers a processing capability 52 with print processing 
system registry 38, print provider 28 registers a printing capability 54 with print 
processing system registry 38, and delivery provider 32 registers a delivery 

10 capability 56 with print processing system registry 38. Storage capability 50, 
processing capability 52, printing capability 54, and delivery capability 56 
identify attributes of storage services 22 provided by storage provider 20, 
processing services 26 provided by processing provider 24, print services 30 
provided by print provider 28, and delivery services 34 provided by delivery 

15 provider 32, respectively, as described below. 

It is understood that storage provider 20, processing provider 24, print 
provider 28, and/or delivery provider 32 can re-register and/or update storage 
capability 50, processing capability 52, printing capability 54, and/or delivery 
capability 56, respectively, with print processing system registry 38. If, for 

20 example, print provider 28 modifies print services 30 by adding, deleting, and/or 
upgrading equipment, components, and/or services, print provider 28 can re- 
register printing capability 54 with print processing system registry 38. In 
addition, if print provider 28 has excess capacity or, more specifically, the ability 
to take on additional work, print provider 28 can update printing capability 54 in 

25 print processing system registry 38. 

In one exemplary embodiment, as illustrated in Figure 3, storage 
capability 50 includes a plurality of storage capability attributes 60 which define 
storage services 22 offered by storage provider 20. Storage capability attributes 
60 include, for example, a storage provider identification attribute 601, a storage 

30 term attribute 602, and a storage cost attribute 603. 
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Storage provider identification attribute 601 identifies, for example, a 
name and an address of storage provider 20. Storage term attribute 602 
identifies different storage terms that storage provider 20 offers for print job 12. 
Examples of different storage terms include short term storage and/or long term 
5 or archival storage. Storage cost attribute 603 identifies a cost of storage 
services 22 offered by storage provider 20. 

In one exemplary embodiment, as illustrated in Figure 4, processing 
capability 52 includes a plurality of processing capability attributes 62 which 
define processing services 26 offered by processing provider 24. Processing 
10 capability attributes 62 include, for example, a processing provider identification 
attribute 621, a print job conversion attribute 622, a print job translation attribute 
623, a print job enhancement attribute 624, and a processing cost attribute 625. 

Processing provider identification attribute 621 identifies, for example, a 
name and an address of processing provider 24. Print job conversion attribute 
15 622 identifies different format conversions that processing provider 24 offers for 
print job 12. An example of a format conversion includes conversion of print 
job 12 from Microsoft Word® (.DOC) format to Portable Document Format 
(.PDF). 

Print job translation attribute 623 identifies different document 
20 translations that processing provider 24 offers for print job 12. An example of a 
document translation includes translation from Japanese to English. 

Print job enhancement attribute 624 identifies different document 
enhancements that processing provider 24 offers for print job 12. Examples of 
different document enhancements include red-eye reduction for photographs and 
25 image enhancement for graphical and/or textual images. 

Processing cost attribute 625 identifies a cost of processing services 26 
offered by processing provider 24. It is understood that additional format 
conversions, document translations, and document enhancements may be 
identified with print job conversion attribute 622, print job translation attribute 
30 623, and print job enhancement attribute 624, respectively. 
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In one exemplary embodiment, as illustrated in Figure 5, printing 
capability 54 includes a plurality of printing capability attributes 64 which define 
print services 30 offered by print provider 28. Printing capability attributes 64 
include, for example, a print provider identification attribute 641 , a file formats 
5 attribute 642 , a print medium sizes attribute 643, a print medium types attribute 
644, a printing quality options attribute 645, a printing layout options attribute 
646, a color printing options attribute 647, a finishing options attribute 648, and 
a printing cost attribute 649. 

Print provider identification attribute 641 identifies, for example, a name 

10 and an address of print provider 28. File formats attributes 642 identifies 

different file formats that print provider 28 supports and, more specifically, file 
formats from which print provider 28 is capable of printing. Examples of 
different file formats include a Microsoft Word® (,DOC) format, a Portable 
Document Format (.PDF), and a PostScript (.PS) format. 

15 Print medium sizes attribute 643 identifies different sizes of print 

medium upon which print provider 28 is capable of printing. Examples of 
different print medium sizes include a Letter size, a Legal size, and an A4 size of 
print medium. Print medium types attribute 644 identifies different types of 
print medium upon which print provider 28 is capable of printing. Examples of 

20 different print medium types include a Plain, a Gloss, and a Bond type of print 
medium. 

Printing quality options attribute 645 identifies different printing qualities 
that print provider 28 is capable of offering as print services 30. An example of 
printing quality includes different printing resolutions such as 1200 dpi, 600 dpi, 

25 300 dpi. Print layout options attribute 646 identifies different printing layouts 
that print provider 28 is capable of providing as print services 30. Examples of 
different printing layout options include Portrait and Landscape and Single- 
Sided and Double-Sided. 

Color printing options attribute 647 identifies different color printing 

30 options that print provider 28 is capable of offering as print services 30. 

Examples of different color printing options include Color Printing, Grayscale 
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Printing, and Monochrome Printing. Finishing options attribute 648 identifies 
different finishing options that print provider 28 is capable of providing as print 
services 30. Examples of different print finishing options include Three-Hole 
Punched, Stapled, and Spiral Bound. 
5 Printing cost attribute 649 identifies a cost of print services 30 offered by 

print provider 28. It is understood that print provider 28 may offer multiple 
options for each attribute and that certain options may be specific to specific 
attributes. For example, print provider 28 may offer a specific print medium size 
or range of sizes per a specific print medium type. In addition, additional file 

10 formats, print medium sizes, print medium types, printing quality options, 

printing layout options, color printing options, and finishing options, as are well 
known in the art, may be identified with file formats attribute 642, print medium 
sizes attribute 643, print medium types attribute 644, printing quality options 
attribute 645, printing layout options attribute 646, color printing options 

15 attribute 647, and finishing options attribute 648, respectively. 

In one exemplary embodiment, as illustrated in Figure 6, delivery 
capability 56 includes a plurality of delivery capability attributes 66 which 
define delivery services 34 offered by delivery provider 32. Delivery capability 
attributes 66 include, for example, a delivery provider identification attribute 

20 661, a delivery options attribute 662, and a delivery cost attribute 663. 

Delivery provider identification attribute 661 identifies, for example, a 
name and an address of delivery provider 32. Delivery options attribute 662 
identifies different delivery options that delivery provider 32 offers for print job 
12. Examples of different delivery options include Overnight Delivery, Two- 

25 Day Delivery, Air Delivery, and Ground Delivery. Delivery cost attribute 663 
identifies a cost delivery services 34 offered by delivery provider 32. 

As illustrated in Figure 7, user 14 accesses communication network 42 
and, therefore, print processing system 10 via a computer 70 and a network 
access point 72. Computer 70 may include, for example, an input device such as 

30 a keyboard and/or a mouse and a display device such as a monitor, as is well 
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known in the art. Computer 70 may be an appliance such as a personal digital 
assistant (PDA), scanner, camera, cellular phone, etc. 

In one exemplary embodiment, computer 70 runs an operating system 
which can support one or more applications. The operating system is stored in 
5 memory and executes on a processor. The operating system is preferably a 

multi-tasking operating system which allows simultaneous execution of multiple 
applications, although aspects of this invention may be implemented using a 
single-tasking operating system. 

Network access point 72 provides an access point to communication 

10 network 42. Communication network 42, therefore, may be accessed from 
computer 70 via a modem or high-speed communication link, including a 
wireless or infrared communication link, and network access point 72. In one 
exemplary embodiment, network access point 72 constitutes a Point-Of-Presence 
(POP) on communication network 42. 

15 It is within the scope of the present invention for multiple users 14 to 

utilize print processing system 10. Thus, one or more users 14, located in the 
same and/or different geographical locations and each having a respective print 
job 12, may access communication network 42 from a respective computer 70. 
As such, one or more users 14 may use different network access points 72 and/or 

20 one or more users 14 may use the same network access point 72. 

In one exemplary embodiment, user 14 interacts with computer 70 to 
generate a print request 74 for print job 12 and submit print request 74 for print 
job 12 to print job service provider 36 via communication network 42. As such, 
print job service provider 36 receives print request 74 from user 14, processes 

25 print request 74, including submitting print request 74 to print processing system 
registry 38, and distributes print request 74 to print processing system providers 
16, as described below. Print request 74 identifies attributes of print job 12 as 
specified by user 14. Print request 74, as used herein, is defined to include a list 
and/or a description of a piece of work requiring production and/or reproduction 

30 of printed matter. 
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In one exemplary embodiment, a data file 76 for print job 12 is 
associated with print request 74. As such, data file 76 is submitted with print 
request 74 and uploaded to print job service provider 36 via communication 
network 42. 

5 As illustrated in Figure 8, print request 74 includes a plurality of print 

request attributes 80 which define print job 12. Print request attributes 80 are 
specified and/or selected by user 14 while interacting with computer 70. As 
such, print request attributes 80 are conveyed to print job service provider 36 
from computer 70. Print request attributes 80 include, for example, a user 

10 identification attribute 801, a storage option attribute 802, a processing option 
attribute 803, a file format attribute 804, a print medium size attribute 805, a 
print medium type attribute 806, a number of copies attribute 807, a printing 
quality option attribute 808, a printing layout attribute 809, a color printing 
option attribute 810, a finishing option attribute 811, and a delivery option 

15 attribute 812. 

User identification attribute 801 includes, for example, a name and an 
address of user 14. Storage option attribute 802 includes a selected or desired 
storage for print job 12. Processing option attribute 803 includes a selected or 
desired processing to be applied to print job 12. File format attribute 804 

20 includes a format of the file from which print job 12 is to be printed. Print 

medium size attribute 805 includes a selected or desired size of medium upon 
which print job 12 is to be printed. Print medium type attribute 806 includes a 
selected or desired type of medium upon which print job 12 is to be printed. 
Number of copies attribute 807 includes the number of copies included in print 

25 job 12. Printing quality option attribute 808 includes a selected or desired 

printing quality for print job 12. Printing layout attribute 809 includes a selected 
or desired layout of how print job 12 is to be printed. Color printing option 
attribute 810 includes a selected or desired color content for print job 12. 
Finishing option attribute 811 includes a selected or desired finish to be applied 

30 to print job 12. Delivery option attribute 812 includes how and within what time 
frame print job 12 is to be delivered to user 14. It is understood that not all 
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attributes need be specified and that additional attributes may be included in 
print request 74. 

In one exemplary embodiment, print job service provider 36 and/or print 
processing system registry 38 infer or determine a number of print request 
5 attributes 80 from data file 76 for print job 12, as submitted with print request 74 
for print job 12. Print job service provider 36 and/or print processing system 
registry 38 determine, for example, file format attribute 804, print medium size 
attribute 805, and/or printing layout attribute 809 of print job 12 from data file 
76, User 14, therefore, need only enter those print request attributes 80 which 

10 are not determined by print job service provider 36 and/or print processing 
system registry 38. As such, it is not necessary for a user 14 to enter all print 
request attributes 80. 

As illustrated in Figure 9, print job service provider 36 receives print job 
12 and, more specifically, print request 74 for print job 12 and data file 76 for 

15 print job 12 from user 14. In one exemplary embodiment, print job service 
provider receives print request 74 and data file 76 from user 14 via 
communication network 42. As such, print job service provider 36 manages 
and/or coordinates distribution of print job 12 and, more specifically, print 
request 74 for print job 12 and data file 76 for print job 12 to one or more print 

20 processing system providers 16. Print job service provider 36 distributes print 
request 74 and data file 76 to print processing system providers 16 based on print 
job 12 and print job processing services 18 of print processing system providers 
16. 

To determine which print job processing services 18 fulfill print job 12 
25 and, therefore, to which print processing system providers 16 to distribute print 
request 74 and data file 76 for print job 12, print job service provider 36 
distributes print request 74 and data file 76 to print processing system registry 
38. In one exemplary embodiment, print job service provider 36 distributes print 
request 74 and data file 76 for print job 12 to print processing system registry 38 
30 via communication network 42. As such, print processing system registry 38 
compares print request 74 and/or data file 76 with storage capability 50 of 
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storage provider 22, processing capability 52 of processing provider 24, printing 
capability 54 of print provider 28, and delivery capability 56 of delivery provider 
32. More specifically, print processing system registry 38 compares print 
request attributes 80 of print request 74 and/or data file 76 with storage 
5 capability attributes 60 of storage services 22, processing capability attributes 62 
of processing services 26, printing capability attributes 64 of print services 30, 
and delivery capability attributes 66 of delivery services 34. 

Print processing system registry 38 determines whether storage capability 
50, processing capability 52, printing capability 54, and/or delivery capability 56 

10 of storage provider 22, processing provider 24, print provider 28, and/or delivery 
provider 32, respectively, fulfills a respective aspect of print job 12, namely 
storage, processing, printing, and/or delivery of print job 12. Thus, print 
processing system registry 38 identifies which print job processing services 18 
and, therefore, which print processing system providers 16 are necessary for 

15 print job 12. Accordingly, print job service provider 36 distributes print request 
74 for print job 12 and data file 76 for print job 12 to those print processing 
system providers 16 necessary for print job 12. 

If, for example, print request 74 for print job 12 indicates storage of print 
job 12, as specified by storage option attribute 802 of print request 74, then, print 

20 job service provider 36 distributes print request 74 and data file 76 for print job 
12 to storage provider 20. As such, storage provider 20 stores print request 74 
and data file 76 for print job 12 based on print request 74. Thus, print job 
service provider 36 retrieves print request 74 and data file 76 for print job 12 
from storage provider 20 when necessary. Storage of print request 74 and data 

25 file 76 may be required, for example, before and/or after print job 12 is printed. 

If, for example, print request 74 for print job 12 indicates processing of 
print job 12, as specified by processing option attribute 803 of print request 74, 
then, print job service provider 36 distributes print request 74 and data file 76 for 
print job 12 to processing provider 24. As such, processing provider 24 

30 processes print job 12 and, more specifically, data file 76 for print job 12 based 
on print request 74. Processing of print job 12 may be required, for example, to 
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convert data file 76 from one format to another format for printing. After 
processing print job 12, processing provider 24 submits processed print job 12 to 
print job service provider 36 for subsequent distribution. It is, however, within 
the scope of the present invention for processing provider 24 to submit print job 
5 12 to another print processing system provider 16, such as print provider 28. 

It is understood that print request 74 for print job 12 and data file 76 for 
print job 12 may be distributed to multiple print processing system providers 16. 
Thus, only those print request attributes 80 which are relevant to the respective 
print processing system provider 16 need be distributed to each print processing 

1 0 system provider 1 6 . 

To print print job 12, print job service provider 36 submits print request 
74 and data file 76 for print job 12 to print provider 28. Print request 74 
identifies attributes of print job 12 and data file 76 includes a content of print job 
12. Thus, print provider 28 prints print job 12 based on print request 74 and data 

15 file 76. 

If, for example, print request 74 for print job 12 indicates delivery of 
print job 12, as specified by delivery option attribute 812 of print request 74, 
then, print provider 28 distributes printed print job 12 to delivery provider 32. In 
addition, print job service provider 36 distributes print request 74 for print job 12 

20 and data file 76 for print job 12 to delivery provider 32. Print request 74 

specifies, for example, a delivery option for print job 12 and data file 76 includes 
delivery information for print job 12. Thus, delivery provider 32 delivers print 
job 12 to user 14 based on print request 74 and data file 76. Distribution of print 
job 12 from print provider 28 to delivery provider 32 is indicated by dashed line 

25 90 and delivery of print job 12 from delivery provider 32 to user 14 is indicated 
by dashed line 92. 

It is understood that storage provider 20, processing provider 24, print 
provider 28, and/or delivery provider 32 may include one or more storage 
providers, processing providers, print providers, and/or delivery providers, 

30 respectively. Thus, print processing system registry 38 may identify one or more 
storage providers, processing providers, print providers, and/or delivery 
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providers which are capable of fulfilling print job 12. Print job service provider 
36, therefore, may select one or more storage providers, processing providers, 
print providers, and/or delivery providers to complete print job 12. In addition, 
print job service provider 36 may present multiple offers to user 14 for 
5 completion of print job 12. User 14, therefore, may select one or more storage 
providers, processing providers, print providers, and/or delivery providers to 
complete print job 12. Print job service provider 36 and/or user 14 may select 
storage provider 20, processing provider 24, print provider 28, and/or delivery 
provider 32 based, for example, on a proximity, cost, and/or rating of storage 

10 services 22, processing services 26, print services 30, and/or delivery services 
34, respectively. In addition, print job service provider 36 may solicit storage 
provider 20, processing provider 24, print provider 28, and/or delivery provider 
32 for an updated capability, such as cost, to complete print job 12. 

It is also understood that print job service provider 36 may include one or 

15 more print job service providers. As such, each print job service provider 36 
may access the same print processing system registry 38. Thus, user 14 may 
select one or more print job service providers to complete print job 12. User 14 
may select print job service provider 36 based, for example, on a proximity, cost, 
and/or rating of services provided by the print job service providers. 

20 In Figure 10, a flow diagram illustrating one exemplary embodiment of a 

method of processing print job 12 according to the present invention is 
illustrated generally at 100. Reference is also made to Figures 1-9. At step 110, 
at least one print processing system provider 16 registers a respective print job 
processing service 18 with print processing system registry 38 and, at step 112, 

25 user 14 submits print job 12 to print job service provider 36. More specifically, 
at step 110, storage provider 20, processing provider 24, print provider 28, 
and/or delivery provider 32 register storage capability 50 of storage services 22, 
processing capability 52 of processing services 26, printing capability 54 of print 
services 30, and/or delivery capability 56 of delivery services 34 with print 

30 processing system registry 38. In addition, at step 112, user 14 submits print 
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request 74 for print job 12 and data file 76 for print job 12 to print job service 
provider 36. 

In one exemplary embodiment, print processing system providers 16 
register a respective print job processing service 18 with print processing system 
5 registry 38 via communication network 42, as illustrated in Figure 2, and user 14 
submits print request 74 for print job 12 and data file 76 for print job 12 to print 
job services provider 36 via communication network 42, as illustrated in Figure 
7. 

Next, in step 114, after print job service provider 36 receives print job 12, 

10 print job service provider 36 coordinates or manages completion of print job 12. 
As such, print job service provider 36 determines which print job processing 
services 18 are necessary to fulfill print job 12. Thus, print job service provider 
36 automatically submits print job 12 to print processing system registry 38 to 
determine which print processing system providers 16 are necessary to fulfill 

15 print job 12. More specifically, print job service provider 36 submits print 
request 74 for print job 12 and data file 76 for print job 12 to print processing 
system registry 38 via communication network 42, as illustrated in Figure 9. 

Next, in step 116, print job 12 is compared with print job processing 
services 18, as registered with print processing system registry 38 in step 110. 

20 More specifically, print request 74 for print job 12 and data file 76 for print job 
12 are compared with storage capability 50 of storage services 22, processing 
capability 52 of processing services 26, printing capability 54 of print services 
30, and/or delivery capability 56 of delivery services 34. Print processing 
system registry 38, therefore, compares print request attributes 80 with storage 

25 capability attributes 60, processing capability attributes 62, printing capability 
attributes 64, and/or delivery capability attributes 66. Thus, print processing 
system registry 38 identifies which print processing system providers 16, such as 
storage provider 20, processing provider 24, print provider 28, and/or delivery 
provider 32 are necessary to fulfill print job 12. 

30 In one exemplary embodiment, submitting print job 12 to print job 

service provider 36 in step 112 includes selecting print job service provider 36 
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from a plurality of print job service providers. User 14, for example, may select 
print job service provider 36, as described above. In addition, in step 116, print 
processing system registry 38 may identify one or more storage providers, 
processing providers, print providers, and/or delivery providers which are 
5 capable of fulfilling print job 12. User 14, therefore, may select storage provider 
20, processing provider 24, print provider 28, and/or delivery provider 32, as 
described above. 

Next, in step 118, print job service provider 36 distributes print job 12 to 
those print processing system providers 16 necessary for print job 12, as 

10 identified in step 116. More specifically, print job service provider 36 

automatically distributes print job 12 to storage provider 20, processing provider 
24, print provider 28, and/or delivery provider 32. In one exemplary 
embodiment, print job service provider 36 distributes print request 74 for print 
job 12 and data file 76 for print job 12 to storage provider 20, processing 

15 provider 24, print provider 28, and/or delivery provider 32 via communication 
network 42, as illustrated in Figure 9. 

Then, in step 120, print processing system providers 16 complete print 
job 12, including storing, processing, and/or printing print job 12, and, in step 
122, deliver print job 12 to user 14. 

20 In one illustrative embodiment, print job service provider 36 distributes 

print request 74 for print job 12 and data file 76 for print job 12 to storage 
provider 20 for storage, as specified by storage option attribute 802 of print 
request 74. Thereafter, print job service provider 36 retrieves print request 74 
and data file 76 from storage provider 20 and distributes print request 74 and 

25 data file 76 to processing provider 24 for processing, as specified by processing 
option attribute 803 of print request 74. Thereafter, print job service provider 36 
distributes print request 74 and data file 76, as processed by processing provider 
24, to print provider 28 for printing, as specified by file format, print medium 
size, print medium type, number of copies, printing quality option, printing 

30 layout, color printing, and/or finishing option attributes 804-81 1, respectively, of 
print request 74. In addition, print job service provider 36 distributes print 
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request 74 and data file 76 to delivery provider 32. Print provider 28, therefore, 
distributes printed print job 12 to delivery provider 32 for delivery, as specified 
by delivery option attribute 812 of print request 74. Thus, delivery provider 32 
delivers completed print job 12 to user 14. 
5 By distributing print job 12 to print processing system providers 16, print 

processing system 10 manages processing of print job 12 for user 14. Since 
print job processing services 18 of print processing system providers 16 are 
registered with print processing system registry 38, user 14 need only submit 
print request 74 for print job 12 and data file 76 for print job 12 to print job 

10 service provider 36. Thus, print processing system 10 automatically determines 
which print processing system providers 16, including storage provider 20, 
processing provider 24, print provider 28, and/or delivery provider 32, are 
necessary to fulfill print job 12. In addition, by providing print processing 
system registry 38, print processing system 10 allows print processing system 

15 providers 16 to effectively and efficiently advertise their respective print job 

processing services 18 to print job service provider 36. Furthermore, by defining 
communication network 42 linking user 14, print job service provider 36, print 
processing system registry 38, and print processing system providers 16, print 
request 74 for print job 12 and data file 76 for print job 12 can be easily and 

20 efficiently distributed during processing. 

Although specific embodiments have been illustrated and described 
herein for purposes of description of the preferred embodiment, it will be 
appreciated by those of ordinary skill in the art that a wide variety of alternate 
and/or equivalent implementations calculated to achieve the same purposes may 

25 be substituted for the specific embodiments shown and described without 
departing from the scope of the present invention. Those with skill in the 
chemical, mechanical, electro-mechanical, electrical, and computer arts will 
readily appreciate that the present invention may be implemented in a very wide 
variety of embodiments. This application is intended to cover any adaptations or 

30 variations of the preferred embodiments discussed herein. Therefore, it is 
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equivalents thereof. 
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